Background: Lawrence and Botte classified in the 1993 the fractures of 5MTB in a Zone 1 (tuberosity avulsion fracture), Zone 2 (Jones fracture), and Zone 3 (stress diaphyseal fractures). Despite good outcomes with non-operative treatment, displacement, intra-articular involvement, comminution or painful non-union of Zone 1 fracture have been reported to benefit with early open reduction and fixation. We considered a Zone 1 fracture (tuberosity avulsion) with displacement of the segment from the metatarsal metaphysis > 2 mm. Surgical technique: We describe a surgical procedure for the tuberosity avulsion fractures (Zone 1 of Lawrence and Botte classification or type I-B of Mehlhorn classification) using FiberWire or Vycril sutures. Conclusions: This technique, without using metal implant, provides a theoretically lower rate of infections, could be useful in patients referring metal allergy or hypersensitivity to metal implants and it is not necessary the fluoroscopic guidance.
INTRODUCTION
Fractures of the metatarsal bones are the most frequent injuries of the foot (1, 2) with an incidence of 67 per 100,000/ year. More than 70% involve the Fifth Metatarsal Bone (3, 4) (5MTB) and approximately 80% are located proximally. Proximal fractures of the 5MTB show more incidence of delayed union and non-union (5) . Several classifications have been published (Torg, Stewart) (6,7) for the fifth metatarsal proximal fractures. The most used is the classification of Lawrence and Botte. It classified a Zone 1 (tuberosity avulsion fracture), Zone 2 (Jones fracture), and Zone 3 (stress diaphyseal fractures) (8) (Figure 1) . More recently, Mehlhorn et al. (9) proposed a new radiographic classification, identifying three fracture groups at high risk of secondary displacement: fractures of the lateral third of the 5MTB, fractures occurring in the middle third, and fractures of the medial third. They further divided them into two categories: non-displaced or displaced with a fracture-step-off > 2 mm (Figure 2) . Although Mehlhorn et al. evaluated the risk of secondary displacement, they did not evaluate patient clinical outcomes (10) . Treatment of 5MTB fractures can be challenging and is a problem still not solved at all. Excluding the bone anatomy, soft tissue around the 5MTB appear complex, indeed muscle and tendon structures are very important in the biomechanics of this kind of fractures. Distal to the Peroneal Tubercle (Ptub), the Peroneus Brevis Tendon (PBT) runs directly to insert into the base of the 5MTB, and the Peroneus Longus Tendon (PLT) curves beneath the cuboid, to reach the plantar region, which is usually attached to the first and second metatarsals (11) . Has been described by Imre (12) anatomical variants of PBT and PLT insertions; regarding distal insertion of PBT Imre described six groups (Figure 3) .
Avulsion fractures of the tuberosity account for 45% to 93% of all fractures of the 5MTB. The high incidence of avulsion fractures may be caused by its association with inversion ankle sprains. Both the PBT and the lateral band of the plantar aponeurosis have been considered to cause avulsion of this fragment and other several traumatic injuries of soft tissue around during a rapid inversion of the rearfoot/ankle complex (13, 14) .
SURGICAL TECHNIQUE
To describe our original surgical procedure, we show a case of the 5MTB (Zone 1 sec. Lawrence and Botte classification; Type I-B sec. Mehlhorn classification) (tuberosity avulsion) with displacement of the bone fragment from the metatarsal metaphysis > 2 mm in a female 56 year old injured her right midfoot during an accidental fall. She was seen by us in emergency care department and diagnosis was made with foot X-rays in 3 standard views (Figure 4) . The patient refers a metal allergy and hypersensitivity to metallic implants and no further comorbidities. She decided, before adequate and specific informed consent, to be 
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submitted to the repair of her fracture the day after, without metal implant. The patient was placed in lateral position under general anaesthesia with a lower leg tourniquet inflated at 250mmHg. A lateral skin incision of 4 cm was centred at the base of the 5MTB. Accurate dissection of subcutaneous tissue was performed and hematoma of fracture was debrided. Periosteal tissue in the fracture site was gently dissected. An evident gap between the proximal fracture fragment and the 5MTB was observed due to the retraction of PBT ( Figure  5) . A drill-hole of 2 mm with a K-wire was performed in the distal cortex of 5MTB. FiberWire (size 2, Arthrex ® ) was passed through the distal cortex hole and crossed on the empty gap (Figure 6) . FiberWire was passed 1 cm proximally the insertion of PBT with a single knot caring to reduce the gap when tightening the knot. Suturing the distal insertion of PBT we do not touch the small proximal fragment avoiding any further disruption, reaching an optimal reduction of the fracture. To reinforce the main suture, Vycril 0 can be used (Figure 7) . Post-operative X-ray was performed in standard views (Figure 8) . Weight bearing was allowed the day after with a lower pneumatic leg brace (Walker, DJO ® ). At six weeks another X-ray was request showing no displacement of the site of fracture and initial bony callus formation (Figure 9) . The patient was allowed to remove the pneumatic leg brace and gentle passive kinesis was started. She does not refer any pain or discomfort. The patient refused X-ray when came at three months at our clinic because she refers to be back to all her previous daily activity.
DISCUSSION
Fractures of the 5MTB are frequently seen, commonly located to the proximal epiphysis. They can be treated conservatively with good results. Open reduction and internal fixation F.F. SeSti, F. Oliva, R. iunduSi is recommended for fractures displaced more than 2 mm or that involve more than 30% of the cuboidal joint (15, 16) . Case series of fractures at the border between metaphyseal and diaphyseal proximal metatarsus, treated by modified Tension Band Wiring procedure has been described (17) .
In those cases, fractures involved more frequently Zone 2 (metatarsal diaphysis/metaphysis border -Jones fracture) than more the proximal Zone 1 (tuberosity avulsion fracture). Our surgical procedure seems to be unique without using metallic implants; in our pilot experience provides encouraging excellent results with an acceptable reduction of the fracture. An open reduction and a suturing across the PBT distal insertion through a distal drilled hole in the distal cortex of the 5MTB, avoids the fluoroscopic guidance and a theoretically lower rate of deep bone infections. Furthermore, in the patients referring metal allergy or hypersensitivity to metal implants can be very useful. In all case treated we reached a complete healing of the fractures treated, allowing an immediate weight bearing. Although the postoperative follow-up is short and the indication is limited for selected patients, seems to us that this surgical procedure is a new and valid alternative, in according to the functional requirements of the patient and the type of fracture.
